responsible for the in mushroom extracts. According to Tsai et al. [4] , the antioxidant properties of Agaricus blazei may be associated with its high concentration of tocopherols. Antioxidant activity has been investigated for this and some other Agaricus species, and in China it is claimed to have anticancer properties and has been used to cure lower back pain and pain in tendons and veins [5] . The A. arvensis (Horse mushroom) is regarded as one of the most delicious edible fungi, although the fruiting bodies of this and other yellow-staining Agaricus species often have a build-up of heavy metals, such as cadmium and copper [6] .
Clinical and experimental studies demonstrate that dietary supplementation with Agaricales mushrooms and other medicinal fungi exert positive nutritional, medicinal and pharmacological effects and can be used as an adjuvant in cancer therapy. The mechanisms of action of bioactive compounds found in mushrooms are yet to be fully elucidated in the literature, but scientific evidence suggests that these substances are able to modulate carcinogenesis not only at early stages, but at more advanced phases of disease progression as well, providing benefits to individuals with various types of cancer, mainly by stimulating the immune system [7] . The aim of this study were to evaluate the chemical composition of two dehydrated species of the Agaricus fungus with respect to protein, lipids, minerals as well as determine the antioxidant and interferon-like activity of alcoholic extracts from those two species of Agaricus. M methanol DPPH solution. The decrease in absorbance was determined at 517 nm for 30 minute until the reaction reached a plateau. After 30 minute the absorbance values were measured at 517nm and covered into the percentage antioxidant activity (ARA) using the following formula:
Chemical composition and biological activities of the Agaricus mushrooms
(1) Where: Ae = A517 in the presence of crude extract; Ac = A517 of negative control solution and Ab is the absorbance of DPPH solution before adding the antioxidant; Percentages of radical consumption for different antioxidant concentrations were measured. IC 50 value corresponds to the concentration that scavenged 50% of the radicals, expressed as the antioxidant/DPPH mole ratio. Other parameters such as antiradical power (ARP), defined as the inverse of IC 50 and the stoichiometric factor (n), corresponding to the number of radical moles consumed per mole of antioxidant added were calculated.
Interferon-like activity:
The IFN-like activity was determined by Luciferase Reporter Assay System according to the manufacturer's instruction (Promega), using Thermo Scientific Varioskan® Flash. The extracts library were dissolved in DMSO to a final concentration of 100 mg/mL and stored at -20°C until use. Working solution was prepared in RPMI 1640 medium at a final concentration of 100 µg/ml in the plate [9] . Cell line: The human hepatocellular carcinoma HepG2 cell line was obtained from ATCC, and was maintained in RPMI-1640 (GIBCO, Thermo) medium supplemented with 10% (v/v) calf serum and antibiotics (100 U/ml penicillin and 0.1 g/L streptomycin) at 37°C in the presence of 5% CO 2 . The HepG2-ISRE-Luc2 firefly Luciferase reporter cells was generated by transfecting the HepG2 cells with pISRE-Luc plasmid. Luciferase Assay for screening: Screen was performed at 96 well format, for each plate, 16 wells were used for negative and positive control, the remaining 80 wells contain test samples which were diluted to 100μg/ml. HepG2-ISRE-Luc2 cells were plated at 5Ч 10 4 cells/well in 96-well plates. After incubation for 24 h at 37 °C in 5% CO 2 , cells were stimulated with test samples and 200IU IFN-α as positive control for 24 h. Cells were lysed in Reporter Lysis buffer and luciferase activity was measured by Luciferase Reporter Assay System according to the manufacturer's instruction (Promega), using Thermo Scientific Varioskan® Flash.
RESULTS AND DISCUSSION
The mushrooms were crashed and subjected to several analyses the results of which are given in tables 1 and 2. It is evident from table 1 that the main components of the two species of Agaricus are the carbohydrates and proteins. A. arvensis grown in Mongolia was low in protein content and high in mineral contents in comparison to A. arvensis grown in Brazil, while carbohydrate contents of these fungi were comparable. Ash content of mushrooms is usually 5-12% dry matter and its variability seems to be lower than that of crude protein and carbohydrates. For A. silvaticus from Mongolia, the fat content was approximately 3.7 times lower, and the mineral content was 2.1 times higher than same fungi grown in Brazil. These differences might be due to growth conditions, genetic factors, geographical variations, soil contents and analytical procedures. The levels of some heavy metals such as As, Ni, Pb and Sr of fruiting bodies of Agaricus spp. grown in Mongolia was higher than those reported earlier [10, 11] . It is known that high metal levels (Cr, Co, Pb Ni) have been observed in mushrooms growing in heavily contaminated areas, such as those in the close vicinity of highways with heavy traffics, emission areas of metal smelters, domestic heating and long-range transport. Some authors report higher metal concentrations in younger fruiting bodies. This is explained by the transport of a metal from mycelium to the fruiting body during the start of fructification. With further increase of the fruiting body mass, the metal concentration decreases. The proportion of metal concentrations from atmospheric depositions seems to be of less important due to the short lifetime of a fruiting body, which is usually 10 to 14 days [12] . Thus, the differences in the mineral contents of mushrooms reported in various studies can be attributed to the ecosystems in which they were grown and by the environmental factors such as climate, growing conditions and soil content. All these factors cause very wide variability in the trace element concentrations within a species, commonly to one order of magnitude.
Determination of free radical-scavenging capacity:
Free radical scavenging is one of the mechanisms in inhibiting lipid oxidation commonly used to estimate antioxidant activity. [17] .
CONCLUSIONS
In this study we were able to observe the rich chemical composition of Agaricus spp. highlighting the variety and quantity of minerals and the biological activity of these mushrooms. The highest mineral concentrations of analyzed mushrooms were K, Na, and P. We observed that the ethanol extracts from Agaricus arvensis was more effective in inhibiting free radicals. The IC 50 of A. silvaticus and A. arvensis were 216 and 17.75 g/ml respectively. Through this study we were able to observe the rich chemical composition of A. silvaticus and A. arvensis , highlighting the variety and quantity of minerals and the high protein content of these mush rooms. It was found that the chemical composition of the mushroom showed differences when compared to the composition of the same mushroom in other studies and other mushrooms of the Agaricales genus.
